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1Jankov .
Definition 1 ‘ $(\mathrm{p}\mathrm{B}\mathrm{a})\alpha=\langle A, \cap, \cup, \Rightarrow, \sim, 1, \mathrm{o}\rangle$
$a\cup b=1$ ($a=1$ $b=1$)
strongly connected , 2 subdirectly
irreducible . , subdirectly irreducible $\mathrm{p}\mathrm{B}\mathrm{a}$ 2 $\omega$
.
Definition 2 .






$v((A1\wedge A2\wedge\cdots Am)\supset(B_{1^{}}.B2.\mathrm{v}\cdots \mathrm{v}Bn))\neq 1$
.
$\mathrm{J}$ $(\Gamma, \Delta)$ , $A_{1},$ $A_{2},$ $\ldots,$ $A_{m}\in\Gamma$ $B_{1},$ $B_{2},$ $\ldots,$ $B_{n}\in\Delta$ ,
$\mathrm{J}\vdash(A1\wedge A2\wedge\cdots Am)\supset(B_{1}B2\cdots \mathrm{v}Bn)$
$(\Gamma, \Delta)$ $\mathrm{J}$ , $\mathrm{J}\vdash\Gammaarrow\Delta$ .
$(\Gamma, \Delta)$ $\mathrm{L}$ L .
Gentzen sequent ,
$\mathrm{J}\vdash\Gamma_{1}\cup\Gamma_{2}\cup\{A\}arrow\Delta_{1}\cup\Delta_{2^{\cup}}\{B\}$
$\mathrm{J}\vdash\Gamma_{1},$ $\Gamma_{2},Aarrow\Delta_{1},$ $\Delta_{2},$ $B$
.
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, $(\Gamma, \Delta)$ , $\mathrm{L}$
$\mathrm{p}\mathrm{B}\mathrm{a}\alpha$ $(\Gamma, \Delta)$ $\alpha$ .
Lemma 1 $(\Gamma, \Delta)$ $pBa\alpha$ , $\alpha$
subdioectly imducible $pBa\beta$ $v’$ $A\in\Gamma$ , $v’(A)=1$ ,
$B\in\Delta$ , $v’(B)\leq\omega$ .
, $(\Gamma, \Delta)$ $\mathrm{J}$ - $\mathrm{J}$ vahd subdioectly irreducible $pBa\beta$
$v$ $A\in\Gamma$ , $v(A)=$
.
$1$ , $B\in\Delta$ , $v(B)\leq\omega$
.




$v((A_{1}\wedge A_{2}\wedge\cdots A_{m})\supset(B_{1}\vee B_{2}\cdots B_{n}))\neq 1$
, $v(A)(A\in\Gamma)$ $v(B)(B\in\Delta)$ $\alpha$
.
$\alpha$ $\beta$ .
, $\alpha$ $\mathrm{J}$ Lindenbaum algebra . q.e.d.
Definition 3 strongly connected $\mathrm{p}\mathrm{B}\mathrm{a}\alpha$ , $\alpha$ $v$
$p_{v}$ , $\mathrm{Y}(\alpha)$ .
$\mathrm{Y}(\alpha)=\{(\neg pa)\equiv p_{\sim}a|a\in\alpha\}\cup\{(pa\supset pb)\equiv p_{a\Rightarrow b}, (pa\wedge pb)\equiv p_{a}\mathrm{n}b, (p_{a}\vee pb)\equiv p_{a}\cup b|a, b\in\alpha\}$
, $X(\alpha)$ , $\alpha$ Jankov .
$X(\alpha)=(\mathrm{Y}(\alpha), \{p_{a}|a\neq 1\})$ .
$\alpha$ subdirectly irreducible $X(\alpha)$ .
$X(\alpha)=(\mathrm{Y}(\alpha),$ $\{p(\rho\})$ .
Definition 4 Jankov $X(\alpha)$ $p_{a}$ $a$ $\alpha$ $\alpha$
. , $X(\alpha)$ $\alpha$ refutation .
Definition 5 $\alpha,$ $\beta$ $\mathrm{p}\mathrm{B}\mathrm{a}$ .







Theorem 1 (infinite version of Jankov’s theorem) $\alpha$ completely connected $pBa$
. , $pBa\rho$ .
1. $X(\alpha)$ $\rho$ .
2. $\alpha$ $\rho$ subdirectly imducible $pBa$ .
Proof $1$ . $arrow 2$ . .
Lemma 1 $\rho$ subdirectly ineducible $\mathrm{p}\mathrm{B}\mathrm{a}\beta$ $v$











$a\neq b$ $a\Rightarrow b\neq 1$ $b\Rightarrow b\neq 1$ , $a\Rightarrow b\neq 1$
.
, $v(a\Rightarrow b)=v(a\Rightarrow b)\neq 1$ , $v(a)\neq v(b)$ . q.e.d.
Jankov [1] .
Lemma 2 $\alpha 1\mathrm{h}$ completely connected $pBa$ , $A$ $\{p_{a} : a\in\alpha\}$
.
1. (Jankov) $\alpha$ $X(\alpha)$ refutation $v$ , $v(C)=a$
.
$\mathrm{H}\vdash \mathrm{Y}(\alpha)arrow(A\equiv p_{a})$ .
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2. .
$(a)$ $\mathrm{H}\vdash \mathrm{Y}(\alpha)arrow A$,
$(b)X(\alpha)$ refutation $A$ 1 .
Proof. 1. $A$ .
2. $(\mathrm{b})arrow(\mathrm{a})$ .
1. $a\in\alpha$ $\mathrm{Y}(\alpha)$ $A$ . refutation $v$
$v(p_{a})=a$ $v(A)=1$ $a=1$ . q.e.d.
2 7–/ Jankov .
Definition 6 $\mathrm{C}$ $D$ $\mathrm{C}$






Definition 7 $\mathrm{C}$ .
$\mathrm{C}$
$\alpha,$
$\beta$ , $\langle\{\alpha,\beta\}, \emptyset\rangle$ $\mathrm{c}\mathrm{c}\succ \mathrm{c}\mathrm{o}\mathrm{n}\mathrm{e}$ , $\mathrm{C}$
joint embedding property .
$\mathrm{C}$
$\varphi_{1}$ : $\alpha_{0}arrow\alpha_{1},$ $\varphi_{2}$ : $\alpha_{0}arrow\alpha_{2}$ , $\langle\{\alpha_{0}, \alpha_{1}, \alpha_{2}\}, \{\varphi_{1}, \varphi_{2}\}\rangle$
$\mathrm{c}\mathrm{e}\succ \mathrm{C}\mathrm{o}\mathrm{n}\mathrm{e}$ , $\mathrm{C}$ amalgamation property .




subdirectly irreducible $\mathrm{p}\mathrm{B}\mathrm{a}$ , $\varphi:\alpha_{i}arrow\alpha_{j}$ $\mathrm{p}\mathrm{B}\mathrm{a}$
. $\{p_{a} : a\in\alpha_{i}\},$ $\{\dot{d} : b\in\alpha_{j}\}$ \alpha ,, $\alpha_{j}$ .
, $\mathrm{Y}(\varphi)$ .
$\mathrm{Y}(\varphi)=\{p_{a}^{i}\equiv\dot{d}_{\varphi(a)}|a\in\alpha_{i}\}$.
$\mathrm{C}$ $D$ , $\mathrm{Y}(D)$ .
$\mathrm{Y}(D)=\cup \mathrm{Y}(\alpha:)\cup\cup \mathrm{Y}(\varphi)$
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, $D$ $\alpha_{i}$ $\varphi$ .
, $X(D)$ , $D$ Jankov .
$X(D)=$ ($\mathrm{Y}(D),$ $\{p_{\omega}^{1}|i1\mathrm{h}D$ $\alpha$: .}).
Theorem 2(Categorical version of Jankov’s theorem) $D$ $\mathrm{C}$ .
, $pBa\rho$ .
1. $X(D)$ $\rho$ .
2. $\rho$ subdirectly irreducible $pBa\alpha$ , $D$ $\omega$-cone $\langle\alpha, \{\varphi_{i}\}\rangle$
.
Proof.) $1.arrow 2$ . .
$\rho$ subdirectly irreducible $\mathrm{p}\mathrm{B}\mathrm{a}\alpha$ $v$ , $v(A)=1(A\in \mathrm{Y}(D))$ ,
$v(P_{a}^{i})\leq\omega(a(\neq 1)\in\alpha_{i})$ .
1 , $\alpha_{i}$ $\alpha$ $\varphi_{i}$ $\varphi_{i}(a)=v(p_{a}^{1})(a\in\alpha_{i})$
.
$D$
$\varphi:\alpha:arrow\alpha_{j}$ $a\in\alpha_{\dot{\iota}}$ $p_{a}^{i}\equiv\dot{d}_{\varphi}(a)\in \mathrm{Y}(\varphi)$ ,
$\varphi_{i}(a)=v(p_{a}^{1}.)=v(\dot{d}_{\varphi(}a))=\varphi j(\varphi(a))$
$\varphi_{\dot{\iota}}=\varphi_{j}0\varphi$ . q.e.d.
3Maksimova completeness &interpolation property
, Maksimova Maksimova completeness
interpolation property .
Definition 9 $\mathrm{J}$ $\mathrm{v}\mathrm{a}\mathrm{r}(A, B)\cap \mathrm{v}\mathrm{a}\mathrm{r}(C, D)=\emptyset$ $A,$ $B,$ $C,$ $D$
$\mathrm{J}\vdash(A\wedge c)\supset(BD)$
,
$\mathrm{J}\vdash A\supset B$ $\mathrm{J}\vdash C\supset D$





$\mathrm{J}\vdash A\supset C$ $\mathrm{J}\vdash C\supset B$
, interpolation property , $C$ $A\supset B$ interpolant
.
Maksimova interpolation property Maksimova complete
.
Theorem 3 (Maksimova [2, 4]) $\mathrm{J}$ , $\mathrm{C}$ $\mathrm{J}$ sub-
directly irreducible $pBa$ .
1. $\mathrm{J}$ Mdksimova complete , $\mathrm{C}$ joint embedding $p_{7\mathcal{D}}perty$
.




, Theorem 2 .
Lemma 3 $\mathrm{J}$ Mdksimova complete . $\mathrm{J}$ subdirectly irreducible
$pBa\alpha,\beta$ , $D=\langle\{\alpha, \beta\}, \emptyset\rangle$ , $X(D)$ J .
Lemma 4 $\mathrm{J}$ int.etp.olation pr.o.perty . $\mathrm{J}$ subdirectly ir-
oeducible $pBa\alpha_{0},$ $\alpha_{1},$ $\alpha_{2}$ \mbox{\boldmath $\varphi$}1 : $\alpha_{0}arrow\alpha_{1},$ $\varphi_{20}$: $\alphaarrow\alpha_{2}$ , $D=\langle\{\alpha_{0}, \alpha_{1}, \alpha_{2}\}, \{\varphi_{1}, \varphi_{2}\}\rangle$
$X(D)$ J .
ProofofLemma 3.) $X(D)$ $\mathrm{J}$ . , Maksimova completeness




Definition 10 ($\mathrm{P}\mathrm{i}\mathrm{l}\mathrm{e}-\mathrm{u}\mathrm{p}$ operation) $\mathrm{p}\mathrm{B}\mathrm{a}\alpha$ $\beta$ , $\alpha$ $1_{\alpha}$
$\beta$ $0_{\beta}$ – $\alpha\uparrow\beta$ .
$\alpha\uparrow\beta$ , $\alpha\uparrow\beta$ “–
.
$a\leq b\Leftrightarrow\{$
($a,$ $b\in\alpha$ and $a\leq_{\alpha}b$)
or ($a\in\alpha$ and $b\in\beta$)
or ($a,$ $b\in\beta$ and $a\leq_{\beta}b$)
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$\alpha\uparrow\beta$ $1_{\beta}$ , $0_{\alpha}$ $\mathrm{p}\mathrm{B}\mathrm{a}$ , ,
$\cup,$ $\Rightarrow$ .
$a\cap b=\{$
$a \bigcap_{\alpha}b$ $(a, b\in\alpha)$
$a$ $(a\in\alpha, b\in\beta)$ ,
$a \bigcap_{\beta}b$ $(a, b\in\beta)$
$a\cup b=\{$
$a \bigcup_{\alpha}b$ $(a, b\in\alpha)$
$b$ $(a\in\alpha, b\in\beta)$ ,












Lemma 5 . $\alpha$ subdirectly irreducible $pBa$ , $\iota$ : $\alphaarrow\alpha\uparrow 2$
, .
1. $\alpha\uparrow 2$ $1_{\alpha}$ 2 subdirectly irreducible $pBa$ , $\iota$
$pBa$ .
2. $\alpha$ subdirectly imducible $pBa\beta$ $\varphi$ \mbox{\boldmath $\varphi$}(\mbox{\boldmath $\omega$}\alpha )\neq \mbox{\boldmath $\omega$}\beta ,
$\varphi’(a)=\{$
$\varphi(a)$ $(a\neq 1_{\alpha}, 1)$
$1_{\beta}$ $(a=1)$
$\omega_{\beta}$ $(a=1_{\alpha})$
$pBa$ , $\varphi=\varphi’0\iota$ .
Proof of Lemma 4.) subdirectly irreducible $\mathrm{p}\mathrm{B}\mathrm{a}\alpha_{0,1}\alpha,$ $\alpha_{2}$ \mbox{\boldmath $\varphi$}1 : $\alpha_{0}arrow\alpha_{1}$ ,
$\varphi_{2}$ : $\alpha_{0}arrow\alpha_{2}$ , $D=\langle\{\alpha_{0}, \alpha_{1}, \alpha_{2}\}, \{\varphi_{1}, \varphi_{2}\}\rangle$
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$\mathrm{J}\vdash \mathrm{Y}(\alpha 0),\mathrm{Y}(\alpha 1),\mathrm{Y}(\varphi_{1}),$ $\mathrm{Y}(\alpha_{2}),$ $\mathrm{Y}(\varphi_{2})arrow p_{\omega}^{0},p_{\omega},p_{v}^{2}1$
‘




, $(p_{\omega}^{0}\equiv p^{1}\omega)\in \mathrm{Y}(\varphi_{1})$ $\varphi_{2}(\omega_{1})\leq\omega_{2}$ ,
$\mathrm{J}\vdash \mathrm{Y}(\alpha 0),$ $\mathrm{Y}(\alpha 1),$ $\mathrm{Y}(\varphi_{1}),$ $\mathrm{Y}(\alpha_{2}),$ $\mathrm{Y}(\varphi_{2})arrow p_{\omega}^{2}$
.
$\mathrm{J}$ interpolation property $C$ .
$\mathrm{J}\vdash \mathrm{Y}(\alpha_{0),\mathrm{Y}}(\alpha 1), \mathrm{Y}(\varphi_{1})arrow C$,
$\mathrm{J}\vdash C,\mathrm{Y}(\alpha 0),$ $\mathrm{Y}(\alpha 2),$ $\mathrm{Y}(\varphi_{2})arrow p_{\omega}^{2}$ ,
$\mathrm{v}\mathrm{a}\mathrm{r}(C)\subseteq\{p^{0}a|a\in\alpha_{0}\}$ .
$\alpha_{0}$ $X(\alpha_{0})$ refutation $C$ $a$
$\mathrm{H}\vdash \mathrm{Y}(\alpha_{0)}arrow(C\equiv p_{a})0$
, $C$ $p_{a}^{0}$ .
$\alpha_{1}$ $v_{1}$
$v_{1}(p_{a}^{0})=\varphi_{1}(a)(a\in\alpha_{0}),$ $v_{1}(p_{a}^{1})=a(a\in\alpha_{1})$
, $\mathrm{Y}(\alpha 0),$ $\mathrm{Y}(\alpha_{1}),$ $\mathrm{Y}(\varphi_{1})$ $1_{\alpha_{1}}$ .
$\alpha_{1}$
$\mathrm{J}$ , $v_{1}(p_{a}^{0})=\varphi 1(a)$ $1_{\alpha_{1}}$ .
$a=1_{\alpha_{0}}$ . –
$\mathrm{J}\vdash\cdot p_{1}^{0},$ $\mathrm{Y}(\alpha 0),$ $\mathrm{Y}(\alpha 2),$ $\mathrm{Y}(\varphi_{2})arrow p_{\omega}^{2}$ ,
$\mathrm{J}$
$\alpha_{2}$ , $\alpha_{2}$ $v_{2}$
$v_{2}(p_{a})0=\varphi 2(a)(a\in\alpha_{0}),$ $v_{2}(p_{a}^{2})=a(a\in\alpha_{2})$
, $\mathrm{Y}(\alpha_{0}),$ $\mathrm{Y}(\alpha_{2}),$ $\mathrm{Y}(\varphi_{2})$ $1_{\alpha_{2}}$
$v_{2}(p_{\omega})2=1_{\alpha_{2}}$ . $v_{2}(p_{\omega}^{2})=\omega_{2}\neq 1_{\alpha_{2}}$ .
$\varphi_{1}(\omega 0)\neq\omega_{1}$ $\varphi_{2}(\omega_{0})\neq\omega_{2}$ .
$\alpha_{0}’=\alpha_{0}\uparrow 2$ Lemma 5 , $\varphi_{1}’$ : $\alpha_{0}’arrow\alpha_{1},$ $\varphi_{2}’$ : $\alpha_{0}’arrow\alpha_{2}$ $\varphi_{1}’(1_{\alpha 0})=\omega_{1}$ ,
$\varphi_{2}’(1_{\alpha})0=\omega 2,$ $\varphi 1=\varphi’1\varphi_{2}\circ\iota,=\varphi_{2^{\circ}}’\iota$ .
$D^{j}=\langle\{\alpha_{0’ 2}’\alpha_{1}, \alpha\}, \{\varphi_{1’\varphi_{2}}’’\}\rangle$ , $D’$ co–cone $(\alpha, \{\psi_{0}, \psi_{1}, \psi_{2}\})$





Definition 11 $(\mathrm{B}, I)$ ‘ $(\mathrm{t}\mathrm{B}\mathrm{a})$
.
$\mathrm{B}=\langle B, \cap, \cup, \mathrm{c}, 1, \mathrm{o}\rangle$ ‘
, $I:Barrow B$
$I\mathrm{l}=1,$ $IIa=Ia,$ $Ia\leq a,$ $I(a\cap b)=Ia\cap Ib$
.
$(\mathrm{B}, I)$ 7‘– ,
$a\Rightarrow b=I(a^{c}\cup b),$ $\sim a=Ia^{c}$
, $H=(\{Ia|a\in B\},$ $\cap,$ $\cap,$ $\Rightarrow,$ $\sim,$ $1,$ $\mathrm{o}\rangle$ ‘ . subdirectly
irreducible , $(\mathrm{B},.I)$ subdirectly irreducible . $H$ 2 $\omega$
.






Definition 13 subdirectly irreducible $\mathrm{t}\mathrm{B}\mathrm{a}\alpha=(\mathrm{B}, I)$ ,
$\mathrm{Y}(\alpha)=\{(\neg pa)\equiv p_{a}\mathrm{c}, (\square Pa)\equiv PIa|a\in\alpha\}\cup\{(Pa\wedge Pb)\equiv pa\mathrm{n}b, (pa\vee pb)\equiv pa\cup b|a, b\in\alpha\}$
$X(\alpha)=\mathrm{Y}(\alpha)\cup\{\neg p_{\omega}\}$
.
Definition 14 $\alpha_{i},$ $\alpha_{j}$ subdirectly irreducible $\mathrm{t}\mathrm{B}\mathrm{a}$ , $\varphi$ : $\alpha:arrow\alpha_{j}$ $\mathrm{t}\mathrm{B}\mathrm{a}$








, $D$ $\alpha$: $\varphi$ .
, $X(D)$ , Jankov .
$X(D)=\mathrm{Y}(D)\cup$ { $\neg p_{\omega}^{1}|i$ $D$ $\alpha$: .} $)$ .
, ‘–, .
Theorem 4(cf. Theorem 1) $\alpha$ $\omega mplete\iota y\omega nnectedpBa$ . , $pBa$
$\rho$ .
1. $X(\alpha)$ $\rho$ .
2. $\alpha$ $\rho$ subdirectly imducible $pBa$ .
Theorem 5 (cf. Theorem 2) $D$ subdirectly irreducible $tBa$
. , $tBa\rho$ .
1. $X(D)$ $\rho$ .
2. $\rho$ subdirectly imducible $tBa\alpha$ , $D$ $\omega- cone\langle\alpha, \{\varphi:\}\rangle$ \leq
.
amalgamation property interpolation property
Maksimova [3] .




$\mathrm{L}\vdash\square A\supset C$ $\mathrm{L}\vdash C\supset B$
, interpolation for deducibility , $C$ A\supset B
interpolant .
Theorem 6(Maksimova [3, 4]) $\mathrm{L}$ S4 , $\mathrm{C}$ $\mathrm{L}$ subdi-
rectly imducible $tBa$ .




Lemma 6 (cf. Lemma 4) $\mathrm{L}$ $interpolati_{\mathit{0}}n$ for deducibihty .
$\mathrm{L}$ subdirectly irreducible $tBa\alpha_{0},$ $\alpha_{1},$ $\alpha_{2}$ \mbox{\boldmath $\varphi$}1 : $\alpha_{0}arrow\alpha_{1},$ $\varphi_{2}$ :
$\alpha_{0}arrow\alpha_{2}$ , $D=\langle\{\alpha 0, \alpha 1, \alpha 2\}2\{\varphi_{1}, \varphi_{2}\}\rangle$ $X(D)$ L- .
Definition 16 subdirectly irreducible $\mathrm{t}\mathrm{B}\mathrm{a}\alpha=(\mathrm{B}, I_{\alpha})$ $\mathrm{B}\cross 2$
interior operator $I$ .
$I(a, b)=\{$
$(I_{\alpha}a, 0)$ $((a, b)\neq(1\alpha’ 1))$
$(1_{\alpha}, 1)$ $((a, b)=(11\alpha’))$
$\mathrm{t}\mathrm{B}\mathrm{a}\alpha\uparrow 2$ \alpha \uparrow 2 $=(\mathrm{B}\cross 2, I)$ .
$\iota:\alphaarrow\alpha\uparrow 2$
$\iota(a)=\{$
$(a, 0)$ $(a\neq 1_{\alpha})$
$(1_{\alpha}, 1)$ $(a=1_{\alpha})$
.
Lemma 7 (cf. Lemma 5) $\alpha$ [ subdirectly irreducible $tBa$ , $\iota:\alphaarrow\alpha\uparrow 2$
, .
1. $\alpha\uparrow 2$ $(1_{\alpha}, 0)$ 2 subdirectly irreducible $tBa$ , $\iota$
$tBa$ .
2. $\alpha$ subdirectly imducible $tBa\beta$ $\varphi$ \mbox{\boldmath $\varphi$}(\mbox{\boldmath $\omega$}\alpha ) $\neq\omega_{\beta}$ ,
$\varphi’(a, b)=\{$
$\varphi(a)$ $(b=0, a\neq 1_{\alpha})$
$\varphi(a)\cup\omega_{\beta}^{C}$ $(b=1, a\neq 1_{\alpha})$
$1_{\beta}$ $((a, b)=(1\alpha’ 1))$
$\omega_{\beta}$ $((a, b)=(1\alpha’ 0))$
a , $\varphi=\varphi’0\iota$ .
Proof of Lemma 6.) (Sketch) $X(D)$ Lemma 7
$\mathrm{L}\vdash \mathrm{Y}(\alpha 0),\mathrm{Y}(\alpha 1),$ $\mathrm{Y}(\varphi_{1}),\mathrm{Y}(\alpha_{2}),$ $\mathrm{Y}(\varphi_{2})arrow p_{\omega}^{2}$
. $\mathrm{Y}(\alpha_{0}),$ $\mathrm{Y}(\alpha 1),$ $\mathrm{Y}(\varphi_{1})$ intL interpolation
for deducibility , $C$ .
$\mathrm{L}\vdash \mathrm{Y}(\alpha_{0}),\mathrm{Y}(\alpha_{1}),$ $\mathrm{Y}(\varphi_{1})arrow C$,
$\mathrm{L}\vdash C,\mathrm{Y}(\alpha 0),$ $\mathrm{Y}(\alpha_{2}),\mathrm{Y}(\varphi_{2})arrow p_{\omega}^{2}$ ,
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$\mathrm{v}\mathrm{a}\mathrm{r}(o)\subseteq\{p^{0}a|a\in\alpha 0\}$ .




Remark. Maksimova Lemma 4,6 $v_{i}(p_{a}^{i})=a(i=1,2;a\in\alpha_{i})$ valuation
$v$: 1 $T.\cdot$ , $T_{1}\cup T_{2}$ –
.
$X(\alpha_{i})$ $\alpha$ refutation , $\mathrm{Y}(\alpha_{i})$ $T_{i}$
Maksimova .
, Maksimova interpolation property super-amalgamation property
.
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